Summary. Two commercially available media recommended for the isolation and rapid identification of Escherichia coli from urinary tract infections were supplemented with Lphenylalanine and L-tryptophan. The non-selective medium proved suitable for the direct detection of lactose fermentation, P-glucuronidase and phenylalanine deaminase activities, indole production and the oxidase test. It was highly efficient in making a presumptive identification at species level of the most common gram-negative urinary pathogens, E. coli, Proteus mirabilis and Pseudomonas aeruginosa, that account for c. 85 YO of all urinary isolates.
Introduction
Urinary tract infections (UTI) occur commonly both in outpatients and inpatients. Escherichia coli and Proteus mirabilis are the bacteria most commonly isolated from infected urine specimens, followed by other gram-negative and gram-positive microorganisms. The traditional selective and non-selective plating media for isolating and enumerating urinary tract pathogens contain lactose, but lactose fermentation is of limited value for the full identification of the isolates.
For many years certain enzymic activities have been used extensively for the differentiation of Enterobacteriaceae.lP4 In particular, complex media for the rapid identification of pathogenic enterobacteria by Pgalactosidase and phenylalanine deaminase tests5 and for direct identification of E. coli in clinical specim e n~~-' by chromogenic or fluorogenic substrates for P-glucuronidase detection have been proposed.
In the present study, two commercially available solid media recommended for P-glucuronidase detection were supplemented with amino acids for phenylalanine deaminase and indole tests. The media were assayed with collection strains and clinical Received 5 March 1994; revised version accepted 9 June 1994. specimens for their usefulness in the rapid identification of urinary tract pathogens.
Materials and methods

Bacterial strains
The bacterial strains belonging to various enterobacterial and other gram-negative species were obtained from the collections of the Unite des Entirobacteries, Institut Pasteur, Paris (France) and of the Istituto d'Igiene e Medicina Preventiva of the University of Catania (Italy).
Urine specimens
Urine for culture was obtained as midstream or catheter specimens from inpatients and outpatients with symptoms of UTI. The specimens were diluted 1 in 100 and 1 in 10000 and 0.1 ml of each dilution was inoculated on plates of the isolation media, then incubated at 37°C for 18-24 h.
Isolation media
The isolation media were Fluorocult-Brolacin Agar (a non-selective medium similar to CLED) (FBA; In both media, lactose fermentation was revealed by the colour change of the pH indicators. P-Glucuronidase activity was detected by examining the plates at a wavelength of 366nm for blue fluorescence due to the methylumbelliferone released by hydrolysis of MUG. Green fluorescence due to pyoverdin produced by Pseudomonas spp. was also recorded. The production of phenylpyruvic acid by phenylalanine deaminase was revealed by dropping one to two drops of a ferric chloride 10 % solution on the colonies, whereupon positive colonies rapidly developed a green colour on the non-selective medium and a dark green colour turning to black on the selective one. Cytochrome oxidase was tested with oxidase sticks (Unipath). The production of indole was detected on the non-selective medium by dropping one or two drops of Kovac's reagent on the colonies. The selective medium proved unsuitable for indole detection, even if supplemented with L-tryptophan, because the reaction was not visible against the red colour of the medium.
IdentrJication of isolates
The presumptive identification of urinary isolates was made on the basis of the macroscopic characteristics of colonies, the microscopic observation of gram-stained slides, the biochemical reactions on the two isolation media (lactose fermentation, P-glucuronidase, phenylalanine deaminase, oxidase and indole tests). The final identification of isolates was made with commercially available biochemical systems: API20 E, API20 NE, API20 STREP or API STAPH (BioMirieux, Marcy-L'Etoile, France).
In table I the results observed on the two modified media with 219 collection strains belonging to the gram-negative species most frequently isolated from urine specimens are reported. The biochemical reactions obtained in both media were in agreement with those reported for the corresponding species. l o Because of their fluorescent pigment, Ps. aeruginosa strains showed green fluorescence under UV light, that was easily distinguishable from the blue fluorescence of E. coli strains. No fluorescence was seen with the other nine Pseudomonas isolates.
The presence of gram-negative bacteria in significant numbers (> lo5 cfu/ml) was observed in 158 urine specimens on both media. The bacterial counts on the selective and non-selective medium did not differ significantly. $ Green fluorescent colonies when exposed to UV light.
identified (table 11) . Misidentification occurred with six E. coli isolates, whose presumptive identification was K. oxytoca because they were MUG negative and indole positive. On the other hand, nine indolenegative isolates were identified correctly as E. coli by their MUG positivity.
One hundred and two isolates were identified correctly as E. coli on the modified MacConkey Agar MUG. On this medium, the differentiation of K. o.xytoca from ' coliform bacteria ' and P . mirabilis from other isolates presumptively identified as ProteusProvidencia spp. was not possible without the indole test.
Specificity and sensitivity of presumptive identification of E. coli on both media were, respectively, 100 YO and 94 YO. Modified FBA showed 100 YO sensitivity and specificity in the identification of P . mirabilis isolates. On the basis of the results obtained with the collection strains and the wild isolates, reaction patterns were formulated (table 111) for rapid identification of the majority of gram-negative bacteria causing UTI. With Ps. aeruginosa and occasionally other Pseudomonas spp. green fluorescence was an additional identification factor."
Gram-positive micro-organisms were isolated only on modified FBA. They were separated into staphylococci and enterococci on the basis of the catalase test and identified with API STAPH and API20 STREP, respectively. Gram-positive cocci were shown in significant numbers ( 2 lo5 cfu/ml) in 26 urine specimens: Enterococcus faecalis, 20 ; Staphylococcus epidermidis, four; Staph. aureus, one; Staph. haemolyticus, one. Entero. faecalis and staphylococci belonging to different species were isolated in non-significant numbers ( 103-104 cfu/ml) from a further 45 specimens, 13 of which contained two species (Entero. faecalis and a staphylococcus or two different staphylococci). Blue Table 111 . Reaction patterns of gram-negative isolates from UTI on modified non-selective medium 
Discussion
FBA supplemented with L-phenylalanine and Ltryptophan proved suitable for the rapid and easy detection of five biochemical characteristics of gramnegative bacteria, that are useful for their identification : lactose fermentation, P-glucuronidase (MUG hydrolysis), phenylalanine deaminase, indole production and cytochrome oxidase. The reaction patterns obtained with the modified isolation medium were highly specific for recognising E. coli, P. mirabilis and Ps. aeruginosa isolates, which account for c. 85 % of all gram-negative isolates from UTI. The remaining gram-negative isolates could be identified with an approximation that was sufficient for clinical purposes. The same medium is suitable for isolating grampositive micro-organisms, that are easily distinguish-
